Inhibition of acetaldehyde metabolism decreases acetylcholine release in medial frontal cortex of freely moving rats.
The effect of high acetaldehyde (ACe) on acetylcholine (ACh) release was studied in vivo in the medial frontal cortex (mfc) of freely moving rats using brain microdialysis coupled with high performance liquid chromatography and an electrochemical detector. Ethanol (EtOH) and ACe concentrations were quantified simultaneously in the mfc of awake rats by in vivo microdialysis followed by head-space gas chromatography. Rats were treated intraperitoneally with saline, EtOH (1 and 2 g/kg) or cyanamide (CY, 50 mg/kg, a potent aldehyde dehydrogenase inhibitor) plus EtOH (1 and 2 g/kg). No significant effect on ACh levels was observed in saline groups, as compared to baseline value. The basal level of ACh in the dialysate was about 0.30 +/- 0.04 pmol/20 microl, and this value was reduced significantly in the EtOH (1 and 2 g/kg) and CY + EtOH (1 and 2 g/kg) groups for 240 min after EtOH administration. The time courses of ACh release continued to decrease significantly after EtOH administration in the CY + EtOH (1 and 2 g/kg) groups compared to the values in the saline and EtOH (1 and 2 g/kg) groups. A significant decrease in ACh release was observed from 140 to 240 min after EtOH dosing in the EtOH (1 and 2 g/kg) groups, as compared to saline groups. EtOH and ACe concentrations in the mfc were first determined at 15 min after a dose of EtOH, reached a peak at 30 min and then gradually decreased in the CY + EtOH (1 and 2 g/kg) groups. The present study suggests that both EtOH and ACe concentration in the brain can decrease in vivo ACh release in the mfc of free-moving rats, and the ACe-induced decrease in ACh levels was significantly higher than EtOH.